Total Nigeria Plc is a Marketing and Services subsidiary of Total; a multinational energy company operating in more than 130 countries and committed to providing sustainable products and services for its customers. For over 50 years, Total Nigeria Plc has remained the leader in the downstream sector of the Nigerian oil and gas industry. This study investigated the volatility of the stock price of Total Petroleum Nigeria plc using nine (9) GARCH models namely sGARCH, gjrGARCH, eGARCH, iGARCH, aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH. We also investigated the Value-at-Risk (VaR) and Backtesting of the Models. The aim actually of this study is to boost the confidence of the shareholders and investors of the Total Nigeria plc. To achieve this, daily stock price for Total petroleum Nigeria plc from secondary was collected from January 2 nd 2001 to May 8 th 2017. . The study used both normal and student t innovations, using Akaike Information Criterion (AIC) to select the best model, for normal innovations for log returns and cleansed log returns of Total plc, the eGARCH and sGARCH models performed best respectively, while NGARCH model performed best for student t innovation for both log returns and cleansed returns of Total plc. The persistence of the models are stable except in few cases where iGARCH, eGARCH where not stable. Also for student t innovation, the sGARCH and gjrGARCH fails to converge. The mean-reverting number of day for the returns of Total Nigeria plc differs from model to model. Evidence from the VaR Analysis revealed from the selected models revealed that the Risk of VaR losses is high at 99% confidence level, slightly high at 95% confidence level and better at 90% confidence level. Although The Duration-Based Tests of independence conducted revealed that the models are correctly specified since in all cases the null hypotheses were accepted. This means that the probability of an exception on any day did not depends on the outcome of the previous day. Finally, both the unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances for both Total stock returns and cleansed returns. The tests revealed rejection of the models at 1% level of significance. This confirms that unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances are reliable compared to the Duration-Based Tests of independence. Therefore we recommend that shareholders and investors in Total Nigeria plc are to remain and continue to investment in Total Nigeria plc because if there is any form of losses, the price of the stock has the potentials to improve in the future. Again, though the risk is high at 99% confidence level, this in line with the financial theory that states that an asset with high expected risk would pay higher return on the average.
Introduction
Financial theory states that an asset with high expected risk would pay higher return on the average (Xekalaki and Degiannakis, 2010) . This relationship between investors' expected return and risk was measeared and represented by Engle et al. (1987) From the economist point of view, resources are scare in the world especially in developing countries of which Nigeria belong (Maxwell and Reuveny, (2000) & IPI, (2009) ).
According to Mildner et al. (2011) , resources scarcity is increasingly perceived as one of the greatest security risk of the twenty-first century. This situation in developing countries has made investors to paly safe in investment uncertainty. Ahmadi et al. (2018) identified three characteristics of investment decision as Cost of investment, uncertainty over future profits and seeking for additional information to reduce uncertainty. These and many more are provided by stock brokers, accountants, financial analyst and financial econometricians and financial time series analysts. The most dependable is the financial econometricians and financial time series analysts due to volatility and value at risk presents in stock prices.
Financial econometrics and financial time series analysis provides the following: better understanding on how prices behave and knowledge of price behavior to reduce risk or enhances better decision (Aas & Dimakos, 2004) . This is done using time series models for forecasting, option pricing and risk management.
Nigeria as a country that depended more on oil (Adenomon, 2016 ) and a major player in the oil market (Ahmadi et al., 2018) , investors in Nigeria have invested and are still investing in stock of oil company such as Total Petroleum Company of Nigeria.
Total Nigeria Plc is a Marketing and Services subsidiary of Total; a multinational energy company operating in more than 130 countries and committed to providing sustainable products and services for its customers. For over 50 years, Total Nigeria Plc has remained the leader in the downstream sector of the Nigerian oil and gas industry with an extensive distribution network of over 500 service stations nationwide and a wide range of top quality energy products and services. TOTAL NIGERIA PLC (RC 1396) was incorporated as a private company on June 1, 1956 to market petroleum products in Nigeria. In September 11, 2001 , the company had a successful merger which paved way for sustainable growth and continuous development. The share capital of the company after the merger is presently N169,761,000 made up of 50k ordinary shares authorized and fully paid up with Nigerian Citizens and Associations holding 38.28% of the share capital (http://www.total.com.ng/pro/about-us.html).
Total share price is very high (N 199 .10 as at 16-11-2018 (https//www.bloomberg.com/quote/TOTAL:NL)) and as such the risk and returns would also be high. The investors in this company and sector needed information to reduce their risk and to enhance their investment decisions.
This study investigates the volatility and the Value at Risk (VaR) of daily stock of total petroleum company Nigeria in order to boost the confidence of her shareholders and investors.
Review of Literature on Volatility and VaR of stocks of oil company and in oil markets
Volatility is a statistical measure of the dispersion of returns for a given security or market index. One can measure volatility using the standard deviation or variance between returns from the same security or market index but the higher the volatility, the riskier the security. That is why crude oil prices and its stock prices fluctuate heavily and are become more volatile (Ulusoy & Ozdurak, 2018) .
On the other hand, Value at Risk (VaR) is a statistical measure of the riskiness of financial entities or portfolio of assets (Corkalo, 2011) . In addition, it is define as the maximum a given amount of currency or price of stock is expected to be lost over a given time horizon, at a pre-defined confidence level (Best, (1998); Bali & Cakici, (2004) ).
Previous studies are as follows: Bali and Cakici (2004) Akinlo (2014) examined the relationship between oil price and stock market in Nigeria using the Vector Error Correction Model approach. The study revealed that oil price, exchange rate and stock market development are cointegrated while oil price has a temporary positive impact on stock market growth in Nigeria. Alley et al. (2014) investigated the effect of oil price shocks on the Nigerian economy using annual data from 1981 to 2012 and employed the General methods of moment (GMM) in the analysis of the data. They found that the oil price shocks insignificantly retard the economic growth while oil prices itself significantly improve the economic growth. Akinlo and Apanisile (2015) examined the impact of the volatility of oil price on economic growth in 20 Sub-Saharan African countries from 1986-2012. The panel pooled OLS was employed and the results revealed that the volatility of oil has a positive and significant effect on the economic growth of the oil exporting countries while for non-oil exporting countries the volatility of the oil price has a positive and insignificant impact on the economic growth. Abdulkareem and Abdulkareem (2016) analyzed macroeconomic variables and oil price volatility in Nigeria using GARCH model and its variants employing daily, monthly and quarterly data sets. The study concluded that oil price is a major source of macroeconomic volatility in Nigeria. Odupitan (2017) found out that because of the global prices of crude oil crashed in 2014, government revenues also declined while the non-oil sector also contracted as a result. This resulted to negative effects on the Nigerian economy as she suffered from job loss, stagnated savings, increased external debt. Odupitan suggested that for the country to overcome all these challenges, diversification of the economy should be considered and implemented by the Okere and Ndubuisi (2017) investigated the relationship between crude oil price and stock market development and economic growth in Nigeria over 1981 to 2014 using ARDL model. The study concluded that the dominant role of oil price is one of the engines that drive economic growth in Nigeria. Ahmadi et al. (2018) studied investment and uncertainty relationship in the oil and gas industry of U.S using SVAR-GARCH model. Their result revealed that oil market uncertainty lower investment only when it is caused by global consumption demand shocks while market uncertainty is found to have a negative effect on investment with a year of delay. Okoye et al. (2018) empirically examined the interrelationship between the construction sector, oil prices and Gross domestic product (GDP) in Nigeria and they found that there exist short run linear relationships among these macroeconomic variables. They argued that neither construction sector nor oil prices directly influences the aggregate economy.
Model Specification
This study focuses on the GARCH models that are robust for forecasting the volatility of financial time series data; so GARCH model and some of its extensions are presented in this section
Autoregressive Conditional Heteroskedasticity (ARCH) Family Model
Every ARCH or GARCH family model requires two distinct specifications, namely: the mean and the variance equations (Atoi, 2014 for i > 0. In practice, t ε is assumed to follow the standard normal or a standardized student-t distribution or a generalized error distribution (Tsay 2005 ).
Asymmetric Power ARCH
According to Rossi (2004) , the asymmetric power ARCH model proposed by Ding, Engle & Granger (1993) given below forms the basis for deriving the GARCH family models
Given that:
where
This model imposes a Box-Cox transformation of the conditional standard deviation process and the asymmetric absolute residuals. The leverage effect is the asymmetric response of volatility to positive and negative "shocks".
3.3
Standard GARCH(p, q) Model:
The mathematical model for the sGARCH(p,q) model is obtained from equation (5) 
( t r is the continuously compounded log return series), and t ε~N (0,1) iid , the parameter i α is the ARCH parameter and j β is the GARCH parameter, and (Rossi, 2004; Tsay, 2005 and Jiang, 2012) .
The restriction on ARCH and GARCH parameters ) , ( To expatiate on the properties of GARCH models, the following representation is necessary:
. By substituting
(4), the GARCH model can be rewritten as
It can be seen that { t η } is a martingale difference series (i.e., E( t η ) = 0 and
A GARCH model can be regarded as an application of the ARMA idea to the squared series 2 t a .
Using the unconditional mean of an ARMA model, results in this
provided that the denominator of the prior fraction is positive. (Tsay, 2005) When p =1 and q =1, we have GARCH(1, 1) model given by:
GJR-GARCH(p, q) Model
The Glosten-Jagannathan-Runkle GARCH (GJRGARCH) model, which is a model that attempts to address volatility clustering in an innovation process, is obtained by letting 
Which is the GJRGARCH model (Rossi, 2004) . 
IGARCH(1, 1) Model
The integrated GARCH (IGARCH) models are unit-root GARCH models. The IGARCH (1, 1) model is specified in Tsay (2005) and Grek (2014) as 
By repeated substitutions, we have
which is the well-known exponential smoothing formation with 1 β being the discounting factor (Tsay, 2005) .
TGARCH(p, q) Model
The Threshold GARCH model is another model used to handle leverage effects, and a TGARCH(p, q) model is given by the following: 
3.8
The Exponential Generalized Autoregressive Conditional Heteroskedasticity
(EGARCH) Model
The EGARCH model was proposed by Nelson (1991) to overcome some weaknesses of the GARCH model in handling financial time series pointed out by Enocksson and Skoog(2012) , In particular, to allow for asymmetric effects between positive and negative asset returns, he considered the weighted innovation
where θ and γ are real constants. 
While the absolute value generalized autoregressive conditional heteroskedasticity (AVGARCH) model is specified as: (27) ) (2008) and Engle & Rangel (2008) .
Materials and Methods
The data used in this study was collected from www.cashcraft.com under stock trend and 
Then a total observation becomes 4015.
Results and Discussions
The analyses of this study was carried in R environment using rugarch package by Ghalanos Table 1 shows the descriptive statistics of the Daily stock price of total, its log transform and log returns of total Nigeria plc and they all exhibited the characteristics of financial time series and the variables were not normally distributed at 5% level of significance (i.e evidence of volatility) ( Abdulkareem & Abdulkareem, 2016) . The log returns of the daily stock price of total Nigeria Plc was modeled with 9 (Nine) different GARCH models (sGARCH, gjrGARCH, eGARCH, iGARCH, aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH) in Table 2 above. We used GARCH(1,1) because many study have found its usefulness and performance (Bollerslev, (1986) ; Gonzalez-Rivera, et al. (2004); Panait & Slavescu, (2012) ). Using Akaike Information Criterion (AIC) the eGARCH outperformed other models for normal innovation while for student t innovation; the NGARCH model outperformed other models. The performance of NGARCH is in line with the work of Emenogu and Adenomon (2018) . The cleansed log returns of the daily stock price of total Nigeria Plc was modeled with 9 (Nine) different GARCH models (sGARCH, gjrGARCH, eGARCH, iGARCH, aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH) in Table 5 above. We used GARCH(1,1) because many study have found its usefulness and performance (Bollerslev, (1986) ; GonzalezRivera, et al. (2004); Panait & Slavescu, (2012) ). Using Akaike Information Criterion (AIC) the sGARCH outperformed other models for normal innovation while for student t innovation; the NGARCH model outperformed other models. The performance of NGARCH is in line with the work of Emenogu and Adenomon (2018) . Table 6 below shows the persistence and half-life volatility of the models. The persistence values of the models revealed the stability of the model except for iGARCH that has its value as 1(one). This means that the volatility of the cleansed Total Nigeria Plc daily stock price can be modeled and can be forecasted. For normal innovation, the half -life of the models sGARCH, gjrGARCH, eGARCH, aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH for mean reverting takes about 33 days, 33 days, 9 days, 33 days, 172 days, 33 days, 33 days and 18 days respectively. This should boost the confidence of the stock holders of Total Nigeria plc that any seemingly falls in the price of the stock can be regained in the future. For student t innovation, sGARCH and gjrGARCH values for persistence and half-life volatility are not available while eGARCH and iGARCH persistence values are equal to 1(one). While aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH models are stable with half-life of about 21 days, 2 days, 47days, 7 days, and 2 days respectively. The performance of NGARCH model for student t innovation for cleansed daily stock returns is similar to that of log returns of Total Nigeria, plc. 
Value-at Risk (VaR) Analysis of Total daily Stock Returns
VaR analysis is important for two reasons: first it provides a common consistent measure of risk for stock returns and second, it takes into account the correlation between risk factors (Nieppola, 2009) . In this study, the in-sample VaR was calculated using normal distribution. The choice of in-sample is for the purpose of large data set while for out-of-sample VaR calculation will be done in the next 2 to 3 years to be able to obtain a data set of about 1000 time series length. Table 7 below) at 1% is 2.1% making the model to be rejected, while at 5% the model is slightly rejected but at 10% the model is accepted having VaR violation of 8.5%. Table 7 Table 8 below) at 1% is 2.2% making the model to be rejected, while at 5% the model is slightly rejected but at 10% the model is accepted having VaR violation of 7.9%. Table 8 above) revealed strange results as the model is rejected at all confidence levels and the perecentages of violation are very high.
Backtesting Value-at-Risk (VaR) Model
Financial risk model evaluation or backtesting is an important part of the internal model's approach to market risk management as put out by Basle Committee on Banking Supervision (Christoffersen & Pelletier, 2004) . Backtesting is a statistical procedure where actual profits and losses are systematically compared to corresponding VaR estimates (Nieppola, 2009 ). This study adopted Backstesting techniques of Christoffersen & Pelletier, (2004) ; The VARTest in rugarch package in R that implements both the unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances (see details in Christoffersen(1998) and Christoffersen et al. (2001) ).
First, we conducted Duration-Based Tests of independence. Under the null hypothesis that the risk model is correctly specified, the no-hit duration should have no memory of 1/p days. This test is suitable for a series with a length of at least 1000. Tables 9 and 10) revealed that the models are correctly specified since in all cases the null hypotheses were accepted. This means that the probability of an exception on any day did not depends on the outcome of the previous day. This will go a long way to boost the confidence of shareholders of Total stock in Nigeria. A more detail backtesting technique is the conditional and uncondition coverage rate carried out in Tables  11  and  12 below. The VARTest in rugarch package in R that implements both the unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances for both
Total stock returns and cleansed Total returns (results presented in tables 11 and 12). The results rejects the models at 1% level of significance which is similar to results will obtain in the percentages of violation rates presented in Tables 7 and 8 . This shows that unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances are reliable.
Conclusion and Recommendations
This study sets out to investigate the volatility of the stock price of Total Petroleum Nigeria plc using nine (9) GARCH models namely sGARCH, gjrGARCH, eGARCH, iGARCH, aPARCH, TGARCH, NGARCH, NAGARCH and AVGARCH, we also investigated the Valueat-Risk (VaR) and Backtesting of the Models. The aim actually of this study is to boost the confidence of the shareholders and investors of the Total Nigeria plc. To achieve this, daily stock price for Total petroleum Nigeria plc from secondary. The study used both normal and student t innovations, using AIC to select the best model, for normal innovations for log returns and cleansed log returns of Total plc, the eGARCH and sGARCH models performed best respectively, while NGARCH model performed best for student t innovation for both log returns and cleansed returns of Total plc. the persistence of the models are stable except in few cases where iGARCH, eGARCH where not stable. Also for student t innovation, the sGARCH and gjrGARCH fails to converge. The mean-reverting number of day for the returns of Total Nigeria plc differs from model to model. The performance of NGARCH is in line with the work of Emenogu and Adenomon (2018) . Evidence from the VaR Analysis revealed from the selected models revealed that the Risk of VaR losses is high at 99% confidence level, slightly high at 95% confidence level and better at 90% confidence level. Although The Duration-Based Tests of independence conducted revealed that the models are correctly specified since in all cases the null hypotheses were accepted. This means that the probability of an exception on any day did not depends on the outcome of the previous day. Finally, both the unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances for both Total stock returns and cleansed Total returns revealed rejection of the models at 1% level of significance which is similar to results will obtain in the percentages of violation rates. This confirms that unconditional (Kupiec) and conditional (Christoffersen) coverage tests for the correct number of exceedances are reliable compared to the Duration-Based Tests of independence (Nieppola, 2009 ). Therefore we recommend that shareholders and investors in Total Nigeria plc are to remain and continue to investment in Total Nigeria plc because if there is any form of losses, the price of the stock has the potentials to improve in the future. Again, though the risk is high at 99% confidence level, this in line with the financial theory that states that an asset with high expected risk would pay higher return on the average (Xekalaki and Degiannakis, 2010) .
Future Study
We hope to study Total Petroleum Nigeria Plc because of its potential in the Nigeria Stock market. In the future we will examined the stock price with GARCH-Mean Models and More advanced GARCH Models, out-of -sample Value-at-Risk (VaR) and Backtesting.
Also investigate Total Petroleum Nigeria plc stocks in relation to Interest rate, inflation rate, exchange rate and Crude oil price in the global market using Multivariate GARCH (MGARCH) models.
